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^= (57) Abstract: An oil-impregnated sintered sliding bearing formed of a porous iron-based sintered alloy with quenched structure 
^= and receiving a high surface pressure capable of reducing the number of finishing steps by cutting and grinding and providing a 
5S bearing performance equivalent to or higher than that of conventional bearings, wherein a plurality of irregular lines having a height 

difference of 2 to 12.5 // m extending in circumferential direction are axially arranged parallel with each other by cutting the inner 
^= peripheral surface thereof to form a swelling surface in axial direction, and the portion thereof deeper 10 to 60 ft m than the front 

layer of the inner peripheral surface is formed dense to seal surface pores so as to reduce the pores opening to the front surface to 1 
= to 10 percent of area, whereby the bearing can be used at a surface pressure of 6 kgf/mm 2 (58.8 MPa) or higher and a sliding speed 
^= of 2 to 5 cm/s. 

^ (57) g&: 
00 



1 omm%t U ffiff 6 k g f /mm 2 (5 8. 8 MP a ) J£*_L&tflf KjjI* 2 ~- 
5 c m/ s TM£JE £tL$ 0 



03/064873 Al I Hill IHUlil II IIIIH Hill 1111 l^^j llltl 1H1I lllll HIM IHI IIIHD iill 111) UII 



(84) mfem(&t&): 3 — P y/^ttffr (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, SE, SI, SK, TR). 



WO 03/064873 




T/JP03/00414 



w n m 

5 ®ffi$rW 



WO 03/064873 




T/JP03/00414 



5 *>Mm*J&fc1-Z>tm^ rtJHlB©*!*^** 1 0-6 O MmO»»*«* 
ffiJE6 k g f //mm 2 (5 8. 8 MP a ) &±RtfiMbit0e 2 ~ 5 c m/ s T^ffl 

10 ft btfe 9 , ^<D^^ft*S 15-25 K*%T% W^#?LM S 15-28 %TNfe 
15 5 © 5 » 

CD 

<&5 0 ^ r T'fflOtWiSr 1 5 ~ 2 5 Ii% its, 

(2) ^mi^tmm 



WO 03/064873 



3 



T/JP03/00414 



W*ft*©*»*?L*tt 1 5%«±Tfc*£ 

< uj- < ft o > m^*m< ft &o 

»£\ «S5. 8 g/ cm 3 (Mg/m 3 ) Ol^f ^?L$2 8%l'|S^t5„ 
mb^wt^b. *T3b#7L*s«rl 5~2 8%fc-T5. 
(3) ttgrtJSffi^Jfcffi 

ft5„ ^0DUain,^O^i£^«2~l 2. 5 /xmT-fet)^ «|^|ft©m*OlHIPHtt«& 
15 0.3~0.8mml$t'$>5. 

l mm^U^ft <5 £ 5 fctt**:E&ft t lift 6 *©-ot *> S . 

»tt^7L*^«S*t^©4 I ^i9^ft<ftoT*3l). *r<0«£«:l 0~6 0 

gB(D$t£# 5 1 o ~ 6 o n m-e&3 n 1 &M&i~z>° 

25 aLfc/h3ft**L*&ftoTv^. ^b^w*** «©WJffiiiw^t 



WO 03/064873 



4 



T/JP03/00414 



5„ mmn(ommtm*m<]&f&vit^ki*te, mmmmv&mtt&wtem^fo 



WO 03/064873 




T/JP03/00414 



<Z5'l4KS.t>*W^)# ; fL^^^n^. ^ia®^^7L*> IMIfl^*^ am^-mil^ 

i o mm%x»h v. i~3 smufi p^aifsttsi^^© 

10 ^*Ufe#*UV^^j!ft^^:fl5^$tt«ft<ao*S5. 8 g/cm 3 (Mg/ 
TL^fif* 1 — 1 0®^%^-t-^>o 

^tii 9:fc#v^te^£^3fctti50HflX;fetfs#< ftSwi^fc 12.5 Mm^T 
1 0%<D&fr<Dm£X*m:£tl% o ^<Dm&lkmni 0-4 0 mnS^iff bV\ 
&WmMJl\sf£k%tzi&i$£thzm&fc9<onZ<oM&frb 6 OMmlrt^lli 



WO 03/064873 flk ^■CT/JP03/00414 



# 



(4) £g£*L5iH?IHW 
*L3„ 4 0*C»C*5ltSUl«iA«S2 2 0~1 0 0 0 c S t (10-V/ 

r©J:5fcL-C#6>ttfc«U&*»ll»9*SttN ®ff 6 k g f /mm 2 (58.8 
MP a) J^ii, jSg&5tS2~5 cm/sOWet^^tlS, mz.W& 



<mmm> 

(1) ft*6«iSfe*«-0»f^ 

T h W (ttFIi^i 7h^/V3 0 0M) Sr8 1. 2kgi, 

*& (tiffl^Mm^xm^ CE 1 5) ^18kg^ »&f& (H*»I&X|K« 
CPB) £0.8kg£, £bfcj*a*«?WWfc bT^xTU ^*M»»0. 5 k g 
20 fctrft-frU nffi^fcJEfB^*t-S. HOriWBfrSrttftl 1 2 0 °C<£>3t7Gt£# 

(i6.2g/cm 3 (Mg/m 3 ) T% #Sb#7L«S 2 1 %T?fcS 0 

25 «!*&frf4. M8 5 0°CiZtom\^tc.<Dlbm'mAft^, M.&.1 8 0°CT'£feMbi- 

(2) SmfliHX 



WO 03/064873 




!T/JP03/00414 



1540 /img^ 5 0 a* m «fc 9 VftTL^W* k *l/f\ lPf5Mi 
15 ^10 BS3»%^T"Cfc5o 

fe^fiO. 5~l/imffe§ 0 ftJ!ffiK^WLTV>5^?LS:telffi^%-T?fc5o * 
fc % |f3D©iaiW^f)> *ffiaftflHJ:*>Sigfl s 5 0 Aim J; »J V^iWL©*® 
3:-t?tf>&MJ¥£te\ ¥^I^)2 0 a* m"Cfc« 0 

20 (3) mmm<D^m 

Itti&WflSl-te fit > ISO VG 4 6 (4 0tMit5|)|!it4 6 0 c S t 

(10- 6 m 2 /s)) ©P»»SrHsg*«-f«. 
(4) 

«is«*fsfSr^^^^^t-H^b, m&t*.n<Dftmks mxtiR-amm intern 

kgf/mm 2 (7 8.4MPa) ttfct^tS 1 0 0 ftof&ffl «9 i££& 

iti-s„ 



WO 03/064873 



8 



T/JP03/00414 



(5) n&m&nmiEMtX: 

5 fcffcl&LTSllJtLfcttigaS&S l te^-*-. 



Si 







1 B#Fb1 


3B#|B! 


5B#|U 


1 Otijffl 


2 0*m 


3 0B^ 




2 5<C 


8 0°C 


9 5°C 


9 0°C 


8 5^C 


7 6°C 


7 5°C 




2 5<C 


10 3°C 


9 2°C 


8 6*C 


8 3<C 


8 2<C 


8 2°C 



<DM^mmnt£m&}M< > M#£if3^<0a*^£5£»fcfcoT^b-T:^3. 
is (6) mm 



WO 03/064873 




T/JP03/00414 



^5, 



15 mn-t^fUffi^rigi* 

20 £&V^fcttSg5£xa&M^ i"5 ^t&X«%Z>b^? 



WO 03/064873 




T/JP03/00414 



it # <d fa m 

5 T> «i*lRltJ:5^a9BSr7^fifei-«^*^ rtflffi©*Ji**6»** 1 0 — 6 0 jam 
£ Us ®JE6 k g f /mm 2 (5 8. 8 MP a) J6*JbXt*jBI&jS& 2 — 5 c m/ s 

10 $P!tfS#ffe U ^©^ti^ 15-25 W$1#?L W 15-28 %X~h 

15 H^, 



INTERNATION 



Al^^VRCH REPORT Irlter^atioT^^ 

PCT/ JP 



fccation No. 
PCT7JP03/00414 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 F16C33/12, F16C17/02, F16C11/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 F16C33/00-33/28, F16C17/00-17/26, F16C11/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 
CN 



5490730 A 
1290822 A 



KR 261369 B 



EP 655562 A (HITACHI CONSTRUCTION MACHINERY CO. , 
LTD. ) , 

31 May, 1995 (31.05.95), 
Claims 

& EP 926367 A & 
& CN 1106900 A & 
& KR 244584 B & 
& JP 8-105444 A 
Claims 

& JP 10-082423 A 

EP 709585 Al (TAIHO KOGYO CO., LTD.), 
01 May, 1996 (01.05.96), 
Claims; column 3, lines 23 to 26 
& US 5704720 A & WO 95/25904 A 

& JP 7-259858 A 

Claims; page 3, left column, lines 20 to 21 



1-4 



1-4 



|~x"j Further documents are listed in the continuation of Box C. [^J See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
T earlier document but published on or after the international filing 

date 

**L n document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



"X" 



Date of the actual completion of the international search 
07 April, 2003 (07.04.03) 


Date of mailing of the international search report 
22 April, 2003 (22.04.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATION 



CH REPORT 



Internationd^^Hcation No. 

PCT/JP03/00414 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 709587 Al (TAIHO KOGYO CO., LTD.)/ 

01 May, 1996 (01.05.96) , 

Claims; column 2, lines 7 to 9 

& US 5700547 A & WO 95/25906 A 

& JP 7-259860 A 

Claims; page 2, left column, lines 42 to 44 

JP 10-246230 A (Hitachi Powdered Metals Co., 
Ltd. ) , 

14 September, 1998 (14.09.98), 
Claims 

(Family: none) 

JP 1-219108 A (Mitsubishi Metal Corp.), 
01 September, 1989 (01.09.89), 
(Family: none) 



1-4 



1-4 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



mvzmmm^ pc 



P 0 3/0 0 4 14 



?m<Dm-tz>ftw<n$r'm mmmfM u pc) ) 

Int. CI' F16C33/12 ; F16C17/02; F16C11/04 



waE*ftoiz*cMRtm (hiwwwhk (i pc) ) 

Int. CI' F16C33/00-33/28 ; F 1 6C 1 7/0 0-1 7/2 6 ; F16C11/04 



B*HHfflJW3Sfii« 1 9 2 2-1 9 96* 

H*H43tllllffl3W3(SA« 1 9 7 1 — 2 0 0 3* 

a*mmmmMt*sM 199 6—2 003* 

B *B£fl@UB9r$&tt 1 9 94-2003* 



■at-* 



EP 655562 A2 (HITACHI CONSTRUCTION MACHINERY CO. , LTD. ) 
1995. 05. 31, ^m^<OfSm & EP 926367 A & US 5490730 A 
& CN 1106900 A & CN 1290822 A & KR 244584 B & KR 261369 B 
& TP 8-105444 A, ^fFHt^fSB & JP 10-082423 A 

EP 709585 Al (TAIHO KOGYO CO. , LTD. ) 1996. 05. 01, WlFtlM*© 
ISffl, ^3ffl^23-26ff & US 5704720 A & WO 95/25904 A 
& JP 7-259858 A, <ftfFil|jfc©*&ffl, H3H£ffl3B20-21?T 

EP 709587 Al (TAIHO' KOGYO CO. , LTD. ) 1996. 05. 01, WHMfjft© 



1 - 4 



1 - 4 



1 - 4 



t>© 

TEJ BBtfMBfflOfflMSfcttffOT-CfcSa'v H^miKB 

roj nmizxzM^, mm, m^ic-wRi-zxm 
rpj s^mMB«frt?, fr^mftmvi-mo&ffitteztm 



TTJ Hl^tmSBXtt^5feB^l::^$nfcS:mT-feo-t 
<omMe>1t£>\z-3\m-tZ t>© 

r&j ^-Afyh7r5!)-5:t 



H&M&SSTLfcB 



0 7. 0 4. 0 3 



22.04.03 



B^H^fFJt (ISA/J P) 
§8^#-5§- 100-8915 
JMCttl^H KIR*«BHHT 1 4 # 3 ^ 



Wfr/?*** (HPS©*,*®*) 



«fg#-i§- 0 3-3 5 8 1-1 1 0 1 



3W 



9 6 2 0 



3 3 6 8 



fSPCT/ISA/2 10 (19-98*7^) 



HKS^^J m&mm&^ PC^P0 3/0 04 1 4 










Y 

A . 


vm, m2Mm-m & us 5700547 a & wo 95/25906 a 

& JP 7-259860 A, !$nm&<Dmm, m2M&mm2-Am 
JP 10-246230 A ( 0 Sfc»*|&A«c^*fc) 1998.09.14, #WfS* 

JP 1-219108 A (H&&JM$5$gtf±) 1989. 09. 01 (77$!J-& b) 


2 

1 - 4 



iSPCT/ISA/2 10 (^2^-S*£g!#) (1 9 9 8^71) 



i 
i 



